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(54) DATA PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means of improving the 
usability of a data processor such as a microcomputer, reducing program 
capacity, and cutting down the number of execution states, while 
minimizing an increase in its logical scale. 

SOLUTION: In this data processor, a return command from a sub- 
routine, or from exception handling, has a command code including 
information for assigning a plurality of general-purpose registers. When 
the command code is executed, the assigned registers are returned in 
addition to the resetting of a program counter. Further, the combination 
of assigned registers is made to be serial. An evacuation command 
allowing similar assignment is enabled for the registers. 
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3:< fc & lo.fc«itrtWfi: SrfratKMH^- ( RT s/ 
2. RTE/2) <0*«SttT^St*^*£ 

u^'x^tae^skJUBjia^a (rino 

[ n$g 3 1 n«« i 2 sm^T- 9$mmwx'h 
a. 

( MS* 5 ] ffi^JR 2 JbWA I£i«f- ^ Kt^iaTfe 
ot, iSr^a-F rtitfiffti:. JMHHX¥« 

«94 ofeiMtSH* ( STM) ?)#^§ie?T#|S£1r 
[00 0 1] 

(CPU) at^iii^Srfflv^T-^SSl^XT' 
[0002] 

jfe&ff &iy£a (Central Processin 
g Unit; JUT. *HC PU k«rr«.) . 7*0^5 
A£$g»W~&ROM (Re a dOn 1 y Memor 

y) . »*»i^H6fc4Hl7 s -^ RAM (R 
andom Access M e m o r y ) 3$$£'tffll 

J±, C P U*Wtc«UlU#&fl»fB<0*tCJ: -?Tfiiig*>' 
CTi.ff4b*-y 8t'-yh, 161?? K 32 



4. 

[0003] vlWj^Sr-^^aaytrjL-rm, 7H 
*iT#TV>S„ CPU(i. V7h'>*7tJ:-jT 

sHfasesw. *4Mr -y bcowck, mmimzm-otz-? 

[0004] Zrttitb^ yffzsx. 7 V UKfrTEMti 
*U:WIIPF6-5 1 9 8 1^«6**6. ;iilil6 

[0005] To^^AJBcO^^eUT-ftSROMSrrt^ 

w^s**. Jt-ast;* ^ 'j s- mmt & <n £tm lx . >j*& 

[0006] 1 6 fc'-y h*tt«0liraW*«*SfflUy» 
£\ ^U-^3^n-Mc0^5r^f*>, SBBTF 
«je*rfffc-f. j8^tf*Wfc#*i:LT, tRW (RTS 
/RTE ) ifiMMi***. *>rt>Sffi!lfNHr£ 1 6b'-y b» 
filWhft^fcMST l>i§-£\ 1 6 b'-y hw^^a- Y*& 
X<r>\LvYmmZtlX\^-*8t&1fi2>\\. 

[0007] 0di.tf . H H ' 547 0tM~7tl> 

-J-yfrhMS.mft^X'fo-iX. H' 547 1. H' 5 
4 7 2. H' 54 7 3*^1 (fficO^i: LT^SS 
flTWirV*) fc3*TOv&J:3$:*&£\ t' 7 hO, b'y 

[0008] -n^ ^m&hWMzw&Lizmw-s 

- 2 6 3 2 9 0#45«tCjBao!>C P UHt. ^tmtt 

A?zm&&m/im-r&i:5izLx\,*h. mmu^x 

9<nm&tt:WfelZ-t&Zbiz£r>X. tmwJX9<f> 
[0009] frfrh&m/mmr&i. VftV-^y* 

WMm&zn.. 5ai<wiBt, *wm<r)9mm. 

XY4>9))*>h (183%) iztftemTZZ. 
1 0 0 1 0 ] r>± *) , * i *^lflJ9U'V^^CD9tiIft^ 

( RTS/RTE ) tfOmrfcSj&^S^t* 1 ^^. 

[ooii] v^^r^xAV-^fflr-df^^f-^ 
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izmmt^hht^^i. T*3-^\s—?*mthj$& 

[00 12] iWc^LT, ^i^-x^Mr-^x? 
^--*»<tjc pucrij wai, iaffl^yx^^v->-m(3T- 

num/WMlzz-iX. mixf—hf**. 
tmRrfWia IX 3 frt> T'bh . 

[ 0 0 1 3 ] V-f ?D3yta-^»rD/7AiiCf 
[00 14] 

[ffci^Sfifcl-,}; 3 b1-&mm *3fcBJ3#8?**LJ; 3 t 

[ooi5]#tc, csii&^teJBLfcTo^AK 

ffl^rfgtL, ®mm?)mmmzfo±.?&ti: Liz, m 
ftgm*#mt,znm*imzL, mftmmcommimzfo 
±-tzttuz. \,^m<ffl$mm£mm*Tmz-?zz 

[ooi7] ^mi^msttwizzniziMoumkm 
m%®&$, ^ftzfmnsmRvmimmfrhWMHz 

[00 18] 

<rM*)X'foh. 

[0019] tttW^-fWrnmii. yr7)V-*h> 

tmfflmmm^hnwMi^izti^T. 
3 - h izmwwvim \y ax 9 1 mitt h mm at . 

[0020] st, mittzmmuiSAtcrim^zm 

[0021] m&comfc&sit&lzLti, Tm\sVx5<r> 
[0022] JbI2l-fc#&fc ifttf . V7)V-+>fr 



w»Mt*n-0rtrtt mi.ni 6t--yM t-rs-t 
h. 

[0023] 16t'7 h#fi<7)"r^c0#^-3- vmk 

[0024] H^W^S-nTtgt Ufc. iaffll'^X^W 

[0025] 1&£tzmi1siSA9cr>MttZmmzT 
% . H { 1 6 b' y V- ) x-h^x 

t . m%°imizx-z & . 

[0026] mm^¥X?<r)W%k. 7n/5A^i» 

?%b^mwzmmi l zmoztt l zi.~>x. pias^is^ 

[0027] 

[IHS^KM^B] lit, *&BJJtf«Iffl$*T,*:V4 

[0028]7^f?Daye i -^li, ^V^f-yr 
S"C*9. £tt<D$W£ir].?.CPU, S<B2,3>bo-5 

(INT) . CPU«^To^5.A$:fc'£f8*frr3j< 
t'Jt*5ROM, CPUCOfmmWZhVlZT-fiO 
—tifBtemRT/X * -y ? ffliT)* * >J fc -T & w t & 
RAM, yiJ7*3^^-y3y'(^7 
x-X (SCI), A/D^^S, *lflM*9ABtfj 
( IOP1-I OP 9) , ^Oy^^fg^ (CP 

[002 9]A'H7^?n3yta-^li. 

tlx. /7^kw(vss) „ m^affii^^ 
(vc c ) , T~f-uyy?>Yi"*ji' ( avs s ) . r 

•ra^WmMKU^ ( AVc c ) . T^o^iiSE 
(Vre f ) . ^tmmfSmnSFFtLX, y-fe-yh(R 
ES) , X-9S)M ( STBY) , t-FSJffll (MD 
0, MD1) . ^a-y^Atl ( E XTAL, XTAL) 

[0 030] CPG^tpEXTAL, XTALCggJ 
^ii.!.*^^ * fcliE XTA LSTFtA^nS^ 
fnyflzWrS^XZLfi&tl&mW-rvv? (WfA 

^3. znmm'?<a-7?r%m*x7--Ytn&. 

[003 1 ] v>f ^aa>-e J L-^««SSg7'a y^(4 % 
rt^^(cloTffl5t«^l>„ ^'XS0SJfflIS-*f3, 
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^4 hfl# ■ ^^Xm^iS^, Ztll>l±J<Xa-? 
[0032] *>#>&S8fg:/o yf^i/jL-MmW* 

M. RAMU-N'/7>f h£ 

[0033]^>f7, SCI, A/D^g*&. IOP1 
-IOP9, SYSC, INT, CPGttZiPfi-thm 

[0 0 34]#AaiM-Ml TKl/^U, x-* 
ys;*. ^^Jffllft^^Ji^-fV. SCI. A/D^B1 
^Aa^ffl^^*ffl$tlTt^. HP*>. ?>fv. SC 

I. A/D^JHSIi. *ft^*lAaj;MI^£*fU A* 

ht><OT'fo& 9 mttt IOP5. 6li. 9-i^?<r>X#J} 
tlX^&. T^^^r-9<r>K^-n (A I NO— A I N 

[0035] ^g?so^A^«i. i o p 9 1 mmfc 2ti 

[00 36] fUZiyV*.— ?^)*:-; hfl 

^RES#^i_£>il&2:. CPU^fcl, V-f^O 

V. SCI. A/D^S. AiiiM-b^t^^f- 
^teaM^fira. J!|J*>. CPUI1 ?>fV. SCI. A/ 

[0 0 37] SJja^^Vba-^ (INT)ll 

v. sci. a/dsmw. ^A*<o4rtffii*«-** 

[0038] CPUfc«5JS!*fi*6^ifeii6k. C 

hZblzi:^ X H0ia+8ff Lfc«l£ MB** . 
[0039] ffBi^^HtSa^fif^fctt. saorn 



(PC) ^yf^a^Ki/^ 
* (ccr) &fc**mAM&fc*£il3BS*u WM^H 
frB*fcJJBrn* r 9A;* i >>'* (pc)^yf^3 
ya-HI/i/'x^ (CCR) &fc'#1W»Sii*. 
[004011^ Sfla^«ra/P-f-yTttmB<0«Bl 

STM ER0-ER3, @-SP 
iHWvyx^ta»LT^fe. fMftfrfr (RTE) £Si 

LDM @SP + , ER0-ER3 
RTE 

teas*.*. 

[0041 ] lELDMfcRTE^ 
RTE/4 ER0-ER3 

[oo42] natc iry/^-^yttJv^-c fcHaiK. 

STM ER0-ER1, @-SP 

tieau mm, 

LDM <§>SP + , ER0-ER1 
RTS 

[0043] *$ffltz£tUf^ JJBLDMkRTE^ 
RTS/2 ER0-ER1 

[0044] H2 fc*. CPU^rtKStLTV^iUffll^y 

[00451 CPUI1 3 2h'yhg(«llffll/yX^S 
8*»oTV*6. iftffll^yXM, t^tRWfc»o 

[0046] f-^l/^kUfi3 2t'7h, 16 

P^*x^ai/3 2t' y hUi?x?bLX\i. -fSLTtfl 
ffll/yX^ER (ER0-ER7) kLTffiM^S* 1 
6t'7hl/yX^am iflJBl^*?ER£#§iJL 
TiflJBP^'X^E (E0-E7) . WMUiSAfR (R 
0-R7) fcLTffiffl-f&, r*lfettH^)(tttt»o 
Tfc9. 16h*7hy^feft*:16«t«fflt&u 
ttfTZZ. £*3. iWBl^**E (E0-E7) Sr. 
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(R0H-R7H) . tfLffll^'X^RL (R0L-R7 

[0047] iaffll/^^ER7Wi. *flJHU^X*£: 
LTcomffilzMz-X, X?v7#"i>? (SP) fcLT 

[0048] PC{i24t'7 hW?>?X\ CPU^ 

[0049] CCRIJ8t'7 hcOl^X^T'. §[|&^*? 

X^b'yh ( I ) fc;v-7*A*U (H) . Mf^ - 
( N ) . -tfp ( Z ) . ^A'7U- ( V ) . ^-v »J 
(C) c7)£-:7^£^t^ 7*-*y (H) . 

^ (N) . -fc'o (Z) . *-J*7V- (V) . 

<h) «i ommjEmizcofrm^t>tLZ>. 

[0050]i3C, CPUfOffllSMiSt. 

[005 1] CPUli. fufBi^l^X^E 
R0-ER3K 7D/7A^^y^PC % 3yf^ 
3 - K 1^ X* * C C R * #tfj|ff«3&»fe» £ *l 

[0052] fHttl«lfcL tii^UisX? IRK A^f3 

0j8lNm^ tft^T^-^DECii. V 
OnROMiPLA(Programmable L 
ogic Array) i^itWtMMTm^tli . 
#^3— ^"D E CCOtftfjCO — SB^^^T^J — ^ D E C 

MI:fflt^Xf~y3-b' (TMG) t. tfMfrn-F 
IBteJBt**S!l«HI# (MOD) **tf. HD*>. WEST 

mm^zmiL. m&^x?m^zaj)Lx. 

[0053] MOMMflW-I NTH. f£i£<0[l 1 <D#J3£ 

ascHGfcsia^*fi^L. fBi^wsrafflco^n 

[0 0 54] ^SB^U:. f^7»J>yX^T 
R> *«!&a«S*ALU. ^y^'J^^INC, U 



gb;u, db^u, wBJ^zx->xiamzm^ix 
[0055] jmsmaoutALUtt. *mhcj:ot» 

[00 56] -fy^'j^^INC^ ±iZPC^m 
[0057] DBRIi, ROM. RAM. 

ROM. RAM. rt*I/OU>?**\ iRWiJMM* 
VKCOysi hf v ^^-«:f§W^ c D BR. DB 

[0 0 58] TYVXJ^vVr ABii. CPUtfli-H 
[0059] H4fc. l/yX^I/^^RDECi?)- ^ 
[0060] l/y^^f^RDECli WX?y 

[0 06 1 ] Pi^*#g;^7>f-;Pm2o&& ( r 
K r 2) . 

[0062] m2COWJX^m^.y 4—)VY (r2) 
$i. I R 1 SOb'y h 3-0 fc . ^?a~y<rtgmm% 

M(inc, dec) fr£>£j££*l6 0 
[00 63] ±MZX)}Lti4 y?VX>? (RIN 

it. »2^1^**«5&7 4--;WF (r2) t%2>. 

[00643 muz . 

STM ER0-ER3, @-SP 

(inc)HrJ;oT. r 2ji:0^1^2^3i:^il^. 
[006 5] 

LDM @SP-h, ER0-ER1 
RTS/2 ER0-ER1 

(dec = rd ) r2«il^0fc$fL 

*. 

[0066] ZtHz£~oX. wjx^mim^Wi:^ 

[0067] r2cOb^y>3(i. ^^^co#^*Tiiffiffi 
L^V^^). -O^U^y^ (RINC) «3b*>yhT 

J:t\ >f^y^y^ (rinc) z$r?z.b\tz£y)^ 
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[0068]^, *^ffiWRDECC0»iBlfe:oV^Ttt 

[oo69]H5^. mmmi'iSAfmmz&ttm 

1 <0fg*§ffM* ( RTS/n ) . ^2cOS!ff#^ ( RTE 
/n) ^7*-77f^St, 
[00 7 0] »10W§#4* (RTS/n) <i s 

-f-y^^coli!l§^T&0. m\<r>m%$i^ (RTE 

/n) 

[00 7 1] b'y M 5 — 7«^U— ^3^7^^ 

[0072] b> F6#0tfDk£. b'yb5, 4l=J;o 
iftjl! U VX ? <0*R fcf&jrf & . 0 \<nh*\±2 
10^^li3*. 1 lcobZi±4^h-?&. iUffl 

4*7)*&fc:li. ERO-3. ER1 
-4. ER2-5, ER3-6. tffl&-*I&T*>i>. E 
R7I1 x^y^tf^^kMBTfcO. S«Rkt4r 

[0 0 73] t> h6#ltf)k£il iRfflU^X^^ffl 

0. *a^^-=J-H (H' 5470) k^, 

[0074] t*vh3^o?mmzim^&WMUi;x 

[0075]#U«£. RTS/4 ER0-3Ofcl 
fcL En3frkm§Ztl&cOT. H' 54 33^3 
-Kk*&. 

[00 7 6] ff-20SM*4* ( RTE/n ) sT^V 
[00 77] STM^cO^^^^-V^y Ml 27- 

[0 0 78] LDM^^7^--V7h()[5|M 

[0079]i6t:, fflK»lfflwy^^<oflW**tr» 
KOajfHfrfr (RTS/n) % H2^m^f#^ (RTE 
/n) ct)X^ y^c^tg^^lSr^-r. 

[0 0 80] Xf<y-.jHtXjr (SP : ER 

7) CJ:oT. X^^y^$ix^mc7)rh^^^^$ 

[0081] -T^-^^lft^ (flitf. B S R# 

^) Wot, ro^^^y^w^'y^ciii^ 

X**SS&2*t& (fli.lf. STM ER0-ER1, 
@-SP) . 

[0082] ziiiznmLx. jmoww** {mt 



if„ RTS/2 ER0-ERDI1 it* > f§5£L*r 

v\ mjs.Ltiijmi'z/x? {eri. ERo)aii<ws 
[0 083] Piste, wmmirzx^r. ra^^A^ 

>l$*i|>. 7'O^M^y^^2 4t'7hT'fcl 3 
VT^3>^-h'l^x*kffl^T. xf vfUzM 

l^X^jWEBSfl* (flitf. STM ER0-ER 
3, @-SP) 

[0 084] CftWtJELT. m2^®§#^ («i 
i±\ RTE/4 ER0-ER3) tt, JgJgL*: 
iRm\siSX?<?)W§tLX. X?v?frt><7)V-\t£ff 
V\ ffi^LfciFLIfli'^;** (ER3. ER2 S ERK 

ER0) w«hb*w-*. ro^^^y^ 

^>f-f ^3>n-FV^X?<7)m#lk LT. X^y 

3 f u v'x? (c»ffi<ort*fr«iiW' & k k 
#4M>y-F*fx3, 

[0085] »10fi»** (RTS/n) <0 

[0086] XfyTlt, mmm^rAX\ X9v9i£ 

>fy^(sp) <?mmwT f i/^A'x ( i a b ) (caj^ 
corts^y^y^^h (+4) mmm 

^CX\ U-KL^x--^ODBR^*SJft#^$ti 
[0 087] Xfyr'2-5t, MMNI^BT. b5<7)X 
^£ix&, attWteH — JL rtffl^xGBfcBiAU 

WUl/yX^7^-^F^y^>h ( — 1 ) 
*^$tx§o «EH«fc, ®J»ft^A-C. X^-y^^>f 
V* (SP) COrtScOTFWX^^X ( I AB) ^coai^l 
k. ny^y-KcoU — K^Jg^Sft. SP<7)^co>f 

y^y^>h (+4) im^r^ixh. Mwm^cx\ y 

-KL^r~^c7)DBR>\c7)^^f^$iil>. Xr>y 
7°2-4ii. JB56LfciaBl^5^^<0*« ( n ) 

[0088] Xr-v?6T. mfflm^BT. mcOXTv 

Txtv-YLtzfom-vyy-uyvj^xijzs? (pc)>\co 

[0 089] Xfyr7t, $0Pfi^A"C. ft«y-F 
kLT. ro^M')^ (PC) cOrt^TFVX 

( i ab s*u ^ j ey^7-Fy-H*'** 

$fi>i> 0 Pcc?)rt^c7)>f y^y^vh ( + 2)*< 
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[oo9o]xf 7r8t, muz* mmm^Ax\ ? 

U??M.X*7y? (PC) <Dfi®(DTVUXJ<X ( I A 
B)^<oaj*fc. *^y?-Ky-Fa*»»«U PC 

^Wy^'J^yb ( + 2) *«tB*SfL&. SlfflHl 

f BT S Bl^Xf- yTTU-HLm < IR) 

[009 1] PCnfflm. A9v9frt>\) — Y\,t&\ 

casex (opcode) 
16' b01010100_00 
case (tmg) 
4 ' b 0 0 0 1 : begin 
nexttmg = 4' bO 
bcmd = long 



f, Xr777t, PCcOffcb^ DBR^lfr^aj 
[0092] i^u^^^fW»*fif*>5:^ajfft&^^ 

xrvr2^5***vy*tti\ii\\ watt 

[0 093] ;ta&>&»ftr7n-fcffioT. A-Ft)ir 
IB£E1S (HDL) £IE£U Mf3-^DECt4 
- *. m 1 (RTS/n)t 

[0094] 



0 1???? 



100; 
_ r e a d 



begin 



( 1) 
(2) 
(3) 
(4) 
(5) 
(6) 



end 
4' bO 1 00 
nexttmg 
bcmd 



begin 
■= 4 ' b 0 1 0 1 ; 
= Ion g r e a d ; 



(7) 
(8) 
(9) 
(10) 



end 



(11) 



end 

16' bOlOlOlO 0_0 0 1 O ? ? ? ? 
case(tmg) 
4' bOOOl: begin 
nexttmg = 4' bOOlO; 



begin 



( 12) 
(13) 
(14) 
( 15) 
(16) 



4'bOOlO: begin 
nexttmg = 4' bOlOO 



( 17) 
(18) 



DLfa^SIS^o-Cl^. **SHDLB*SBitt 
(COVvm. 1 9 9 6*7 RCQfcfm&ik#%ftcD 
^APlVe r i 1 og-HDL!fii£,i) %£tzKttZtlX 

[0095] case x&t/c a s efcL **U2R 
< () rttf>8BR (opcode, tmg) fcJ&tT. f& 
i^c7)ffl (16' b 0 1 0 1 01 0 0__0 0 0 1 ??? 
?:>4' bOOOl: %}£ ) fc-*Lfc»ft*3lfrr 
6. beg i n—e ndTl^lfl^lB^^iX^. 

[0096] ( 1 ) X\ ^f3-/OA* ( o P c o 
de) fcAfcjWtfcfijj^ft. Sf££fK\ (2)- 

(12) ^RTS/2fc«a^«*a-H(!0»ff*«IE 

Sf^f3-^AA (tmg) tzk&tttfffirt 
& 0 RTS/2^m*X*/TcOi5fm> (4)- 



<7) fciaaSft.*. (5)t, amf77.(nex 
ttmg) tf»4^fy/Tft&;fc*«}B«SilS. n 
e x t t m g(il ^.-x— hf*(C tmgtLT^f^ 

-HU-Kfc3Jl*. long.readliA^-^ 
l4Xf77^IJ, ( 8 ) - ( 1 1 ) fciaSSix 

*. m^msx^f vyammt. zntm (12) t 
x-itztrnziiz* 

[0097] mmz. ft&rX-mAJl ( o p c o d 
e)lz£&£f$X\ (13) J»tRTS/3t:ffllt 

16^^i3^T. (lSJts^fyrtnextt 
mg) ^2^r^r-CS>^^i:*^$^^>. 

m2xf-yrcommi. (17) HRfceass*.*. h 
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[00 98] 58te. *cOf£. RTS/4MSt^^ 
3-F^iWftWE»S*U *2<0«HWM* ( RTE/ 
n ) . J m\'VX?<Vm&fa^ (STM) ^ ^<0ffic0 

[00 99] mSiZ. Slcoffijlf^ ( RTS/n ) CO 

[0 100] n=2com&CDmTfoZ>. 

[0101] mzfflmteZtlftK^ijW. ftlROM, 

*Jffit U «ROMiC7P/7A, filRAMil: 

[0 102] T0c0<*# (#<^tef&S£^) T\ C 
PUCOT 7 7 (MAB)*>THWIAB 

(if) £5rr#\ A'xa?^^ (BCMD) ^ta^^ 

[0103]T1W, I AB^rtWPAB^aj}} 

#U PDBfc:^-*jWtS:fj3*l*. ^#"CPDBC0U- 

co ^ t i r iz ? y h « w±.<nmm±im<7>$i^<7m 

IWROM, RAMI1 PABRt/PDBIrZmm^ilX 
VVfifV^ PAB. PDBffl^cOKlf^S:^5/jL-/H*IT 
frW Sy^Hfcli. dco^^jL-^rtcofUffS: 

[0104] iEHrfcO^^OHtf^T^-^ * . mi>&< 
fa^WfrtfWM 2il&W&M±. T2co<*T"ffM^- 
KtfDECKA^SftT. «^rt»38(«WHS<iS. ft? 

[0 10 5] l9IB<0XT-xr 1 fc tT. T2<0<£#T\ 
S P^^l: W^G BClAffi IT , AB^INC 
IZAtrtZ. ABKTKWI AB#aJ:J]£ii6„ D 

[0 106] T3<0<£T. I NCt^y;^>h ( + 
4) SfUttBS**. WUWB^g*USPC7>f 

-^*MDB(caS*$^ T4C04>X\ DBRCfg^ 

[0 107] Xf774aT, T4<O0#tf0#T\ 
DBRcOP^M^gfl^-XGB. ALU. WUWBl: 

^^tg^y ^-;i/H^T^u^^b$fts. mem 

(C. T3^*#t, SPcOrt^rt^^GBtC^ai 
L/C* ABh INCtcA^f ABKTH1/XI A 
B#aWjS*l&. Dy/7-H^y-b'«A^37>H 



(+4) Six/dS***. ft^WBtWLTSPt 

Jtf-WIDB^^, T5<0*T\ DBRklfS 

[0 108] 77'5i:U, T5«0*Rt/*#"C\ 
DBRcoflW^flSP^GB. ALU. f*jgfl^.XWB£ 
itLX. m& ( r ) Lfc«lBU^X*fc»a*il&. ^ 

ec. T4cO0#T\ SPWfl8ifi»vUGBt:K»aS 
t/C„ ABi:INC(lAWI>. ABKTHl/XIA 
B#ft;ft$ix|>,, oy/7-K^y^W^a?yH 

( + 4) Ztlfz&mK rtSA*WB£*»&L/CSPfc: 
5>f T5cO0#rfp^ ^ymU-KL 

JtT-^IDB^aj^^ti. T6cO<£T\ DBRtCfS 

[0 109] XTvy°6b LT. T6C0tf&tf«£#T\ 
DBRcOrt^#ftS&>lXGB. ALU. |*]gB>K.XWB£ 

[0110]Xf777J:U; T6<0<£#-C. PCcO 

rt»*rt»^^GB^a*aiLT. ab^incca* 

AB*^7KI/XI AB#tiWj£*l&. T7c0<£ 
T\ INCT>fy^U^Vh ( + 2) S*ifc*S»*<, 
^AXWB^SlEfeLTPCfcl^M hS*t£ 0 
[0111] Xfy78tLT, T7M#ts PCCO 
rt«£rttfA*GB£M*ttil/Cs AB^INCCA* 
•T^. AB*^rh'l/^I AB^tU^^fX^. T8<0<£ 
X\ INCTJ>7V*>h ( + 2) SilstJS*^. F*l 
ggy<^WBS:^*LTPCH5>f h2*l&o T8C0^T' 
y-Ftm^-b'^ IR£&*LT. DEC A 

[0 1 1 2 J H9£. *2^Wit&^ (RTE/n) CO 

[0 113] miCOfl^^- (RTS/n) £»l/C. 
Xr7T6t, PCbbblZ^ CCRa.coSS.^^ 
fL&id(3$fiS. ^c0{^c0i&mil»ia^r^&. 

[0 1 1 4] HI Ofc. JfS2cO«»lfM* (RTE/n) 
cOHfi^-f S^tS*. 

[0 115] n=4^*&<?5WCA&. 

[0 116] fufSR^tC. T2<0*TtfW*3-F**DE 

hlZS-lhtlZ. 

[0 117] m&<?)A"rv71bLX. T2co^#T\ 
SPcO^$:rtgpyN'XGB^^aiLT. AB£INC 
(cA^f^>o AB*»6TI«^IAB36<lB*S#l6. n 
y 7 V - H CO U - H CO y n'X 3 -7 >- F ^> tB ^3 ? ft h . 

[0 1 18] T3C0*T\ INC^^'J^yh( + 
4) WUWB^gSUSPC7>f 
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[0 119] ^ yy°2tLX. T4CO^M0#^ 
DBRcOftS^flSff^GB. ALU, ftgfrKXWB£ 

LX. ABt I NClCAlrf&o AB>()^7b'l/XIA 

( + 4) SiutoB*^. rt«AxwBtB4L"CSPfc: 

[0 120] Xf7r3hU, T5<0*Xtf*#-C\ 
DBR<Ort§*WUGB s ALU. flSA'XWBj 

Its ABfclNCCAAti. ABK7KWIA 
B^ai^^ilS. Q^/!7-My-F^37yF 

fc<r-***IDBfcai*S*U T6«*"Cs DBRfcfa 

[0 12 1] ^f'y/4fcLT, T6tf>*fttf*#-C\ 
DBRcOrt^^rt^A'^GB, ALU. WUWBS 
^LT. »fe ( r ) L3feWBU^X*fc«i*ii* € U 

T5^*#t, SP<OrtS*rt»^GBlcR;*ffl 
LTs ABfclNCCAWI). AB*^7Kl/XIA 
B#£B;>j£ix& e oy/7-H^«J-W^37yH 

( + 4) ZtltJ&mtf. ftgB^XWB£giLTSP£ 

tlT-fifil DBtZflWjSil. Tl<7)<t>X\ DBRClfS 

[0 12 2] Xf7r5fcU, T7<7)<£&tf0#T\ 
DBRc7)rtWrt^^GB. ALU. fW<XWB£ 
*LT. ftSE < r ) UfciflWV^^fe«i4il6. 1/ 

LT. ABhINC(3A^^. 

Ba«aj*$*i*. a^7-^y-h'^U3vyF 

( + 4 ) 3*ifc»JR3&5 % rt^XWB£*Ii£LTS PK 



[0 123] Xf77°6tU, T6<O0»tftf #T\ 
DBRCOrtS^SS^^GB. ALU. ftgR/^WBSr 
^LT. CCRfcPCfcftiajfl*. DBR^)fc'7h3 
1-24#CCR£. h> h2 3~0#PC£#2 l £*l 

[0 124] Xf777hU, T8<?)0#t\ PCcO 
rt**rtaf^^GB(3K^lBLT, ABfclNCCA^ 
f*. ABK7^l/XIAB^$W. T9(7)0 

x% i ncx'4 >?v*>h ( + 2) ztvfcmm*. w 

[0 12 5] Xf77'8tLt, T9<0tf #T. PCcO 

rtstrts^^GB^ai^ajLT. ab^incca* 

-f&* AB^^THl/^I AB^ffi^^ill^. T10CO 
INCT^f^y^Vh < + 2) SftfctSJRa^. 
rtay^WB*g*LTPCb5>f hsn&, Tl 0<0 
#ry-KUfc«*3— -Haft*. IR^AU, DEC 

[0 1 2 6] Ell ltd. fRft^US^^ain** 

(STM) <0JMfr7n— £5^. 

[0 12 7] XfyrOll ^3-^il7-KT 

aanpfi^A-c. ro/7^7y^ (p 

C) COrtS^TKlx^^ ( I AB) A^fltfjfc. ^<^t 

y7-Fy-K*rf*ss*i. pcortg^y^^y 

M + 2) aWg*S*i4. «Wi#BT. *M*3~K<o 
^2V-Fc7)^T r 3^A s c7)X^i:. »l-7-KT« 
*S*i6»UB^S/x**«tf5llHI (MOD) s6«»S*it 

[0 128] Xfyrit, WiSPft^AT. X9-/9X 
4>9 ( s P ) v&mayr? \)X>b ( - 4 ) tfJg^S 

(SP) OftScOTKl'X^X ( I AB) ^Om^J 
o^7-hW>( htfft^Sft&o 33]Wf#B 
T\ mffll^^X^cOrt§cODBWA s ^S|ft* s t^$^ 
-So Sfl»ft-5fCT\ D BWCOrt^cT) I D BA,<7)ft;WJg 
l/^^^iJ-^RDEC^LTl/^X^ 

:M-/uh*<o>f ^y^yh ( - l ) tf^Ztiz. x 

T-y7°2~4(i. SPcOrt^cOx^y^^h (-4)# 

«0*R <n) Cfot, m^B^^fT^tl^. 
[0129] Xf »y y 6 T*s frJffllft#AT\ 7a/7A 
*)*7>9 ( PC) c7)rt§<7>T FI^^ ( I AB) ^<7) 

ffl^t. **y*— py— h*w*s*u pc^») 
-rv^y^o-h ( + 2) ««e#B-c, 

f^f77Ty-F L/ctfHi' ( I R) cDrfH^rU— ^ 

[0 13 0] xf 77°2-5(:fev^, iFUSi^x^o 
DBWfcUBJM*. SK9lfflU^^^rt«t0 
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[0 14 9]7^>^ll T-k^'JiiV^xro 
[0150] y y f-isx*r A JiffiC ay/U ? 

&Xnm&VkffW locorn^AtoSS^LT. n- 
[0 15 1]p-h'^-/Wi i/$j-U—f/rJ* 
AB5fc£SILhT\ CPU«M^al/-y 3 yU 

[0 15 2] 5!Cs U-Htya^PROM^O 
&£V)ROM#&^M£A*LT,. v^p^^ 

[0 1 53] ZCOmHZ, "y4~fv ] JT>b LX ^ iRffl 

[0l54]CPU^f|«7r>(;Wi, 
#ecocpu£^U * (is 

^)cput, xmicocputz&mcommmz 

SET CPU= CPU 1 ; 

bim^^zblzX^x, *«W5CPU*aBRr&J: 
[0 15 6] rrw^I^H;:. a&'frSC PU^fflf*? 

_s e q 0 : 

STM ER3-4, @~SP 

MOV. L #0, ER3 

MOV. L #0, ER4 

LDM ®SP+, ER3-4 
RTS 

t%&* mov. u*. %mmm<Q9mftmz®:^x. 
[o l 57] c^ys^^&mzi^ cwf&tcJ:6ru 



0Cay/U?b LTfctftT. ttilB. CPUOffMHrv 

tbimmmm<v%^mmfo±im&z btfmm\,z% 

[0158] ±M&mmi£ J; fttf . OTtf0ffffl»»t» 
[0159] #-tfhfrfrT\ J^tti&JBl'i^^fcfflS 

[0160] Hitf . Cfl^i:'t^$tl^itlit 

iz^*7-?wimi'i;x?tizm%x t>ti&&t>. z 
x. frfrhm}Mft^z±&^a-Y&nmm&i>± 
[oi6i] ttz, m&mz. )m/w%-t zwmisi? 

[0162] cpxjntthwmuisxf^mtf^Wt 
[0163] mtovim v ? zm^tzmzwrni* 

lz, tt*08ffiXT-b9L*m&£+izk£.X*)* 
A*opcodet:ei:T,f3 -^*IE»«ltf J: 

[0164] B«W)«€«:^r(lBfcLfc. ilUBI^**<D 
iS«#^ ( STM) dix^^y^-^yBMH 

ifimuitxfZfVT^&zblrZl:*). mz. 
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[0 16 5] 5WWJ-F/94 hSril^tT 

[0 166] y-^rD/7AV</^W7yi? 
hrD/5AI/W, H^COG P U<OlfMS"fe -y h 
#L*:±T. ±fBffr^£jIJo-f£.IfcCi-?T, V7h 

[oi67] ]$±-*m&im\iz £*>x%2titimizm 
[oi68] ^n-m-mx-h"), m*$3am& 

[0 169] WI-«iaiC:fctti>X^ y^iO«ji{i, cc 
RkPC£jffiiH*T3 2b' y hfcL*:#^ i^x^Ji. 1 
6 b'-y h fc 3 2 b' I- tc#») L*: 9 . ^<7)(Iri><7)=i > h 

3 2K'-yhtLTi>J:^. 

[0170] ^i^*;**^****** . m^m 
-r a iaffl u ^ * t* teffigt^se 

tIS. fft(f^-Siflffl^^x^^*|!c{ii*Ti,J:v>. 

fflL-^^Srf^S-tS^. PC (M/CCR) t^g? 
LT >J - H-f S^* 5 fB-^*>* <t V\ 
[0 i 7 i ] jvtvxy* (RI NC) 
^yf/f?'J> >h£fto&t\ ft^? a counts 
b.^tm/mn^noXoi.zLx^^, *wmm% 

LT, 1/2/3 *)KiJcaS^-*J: dfcLTfciv*. ifr 

s^. Me»/«mi:ffl-&*T. wim<ommu^xy 

[0 1 7 2] m%-thmil<-iSZ.9tLX. A9v9X 

4 V9X'fo&ER7tm%.%iXtiW>&\t. Em^crm 

[0173] ^l^'**<0iBaMr**tT«rfc. j&Sf& 

;fr£#oTi»J;^. ^|g#^-3-H^miy-H<7)H|^ 
«b'-y hT£ft£8§£LT, (MOD) 
LT, IS 2 7- F^i8fl^jet^.k 3 KTtUf J:v*. 



[ 0 1 7 4 ] iRffi S-'X *co? 'J TWftmi* 0 KIBJgS 

#as-s«=ia(tTt.j:^ < , 

[0175] ^0«3(s#<at> 1 6 b'y FCIS5£§;ft.$: 

v>„ 8t'7h»e, 3 2b' yhm^Tt>, *mn<?>®m 
^imm^x'hh. 

[0176] ffiS^ntzthlc A'xISr 3 2 b* -y h t L, 
*#U-K*1 6b' -y hJjiftfc Lfc**. ^'J-HSr3 
2 b' y h#ti^ LTftM-ffrf 6 d i:*<T'£ & . dOj: o 
%M\5.. 1-16 7 8 1 2tzimZtiX^l. 

£tz. y^ilSrl 6b'-yhtLT. W9V—YW)- 

m-hi-olzLXhiW zcr>3:5%m\±. #H¥l 1 
- 3 2 0 5 1 8fct2fJ2itTVi.g, . 
[0177] v>f 7n?yv*.-9<n%nm<r>mm.7'Q 

[0178] VL±.<mwv\i$.t Lx*wnmizi ->x 
KZKizwRzztrmmb^^tmmwgiX'h^j 9 

na>\?x.-9t,zmmLt:i&-&l,ziuxm,WLt.i1)K % 

tiizmfezti&i><r)X't±%< . -eofBiox-^Ma^s 

[0 179] 

[5M9WS&*] *m<,z&\,*xm^zix&%,w<oo*>mk 

m: i> cot «t o T# 4>fi-S.^^ IMlfcR^ttUiTE 
cTJjiOT*^. 

[0180] -f -ffr-^siph. *tz\3.m!tomfrt><o 
m^^iza^x. ^m&^-vizimnwm^isx 

zra9' : yM t ^y9commzmiX . Ti5f2fit5tL*:ifUH 
^(6)JiL, rn^A£atS^Xx-ht&iH®*gT£ 
[0181] set, ^^r^iflfflW^X^Wffl^Sr^ 

^, set. ^^^on^^-hstg-n^i-srtt 

J: 9, rta5^fl^«S:fi : 3dk2:^<L. rtSPHa 
srfsssic l . umsm t »h"C> 4 . 1 6 b* -y b mffio 

•y^^^ra-H^fS^Loo. #^3-HSr^56 
tfiJfflLT. ^«cW>5rra^5A^S:|6]JiT#l.. 
[0182] H«cOfg^?r^Itgt L7t. imisiS*??) 

ztizyy/i—i-yftmwmmju- 

^■yco^SMX-mfl. m&z. **9iaWMr*&%fr 
mtt:ioT iO-JicOfi|V^S:|6i±T#S. 
[0 183] iaffl^^^om^fk, rny'7A*'» 
^^r k'^SilS Srii^W fcff o - fc fc ± -> X , l*lfflfc0«lff 

Sr»g(cL. sas-ftT^*. 

[0 184] U^^<O«c«0^l,^fife^^fr^ 
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[0ffi<Of8*5rlftBJ)] 

o-y?0. 

[02] cputrtjiisnr^i-iaffli'^^s^iffli 

[03 3 CPUcofi§fi£fla|?)0. 

[04] V^'X^-feU^^RDECcT)— gBOOpM0:/Q-y 



[05 ] IHmfflW^^(W»*^»l<OfWMH> 
( RTS/n ) . m2COtm^ (RTE/n) Offo^- 
y*-~?-y h0. 

[06] ^siaffl v vxfowsz&tsm i oara** 



(RTS/n) , m2<7>m§tii^ (RTE/n) COX? 
<y^«ffiB?0!|c7)0. 

[07] mi?>m§1ni<$r (RTS/n) «iff7n-« 
0. 

[08 3 moaiiiSM* (RTS/n) ^Hff^-f S>- 
/<D0„ 

[09 3 $&2comMi^ ( RTE/n ) coMft^ o-O 
0. 

[010] S&2cD«!l§tfe^ (RTE/n) O^Efi^S 

[0i 1 3 mmm^^'^comm^ (sruxom 
[0123 mdmvyx9<?>im&* (stm) ^ 

[0133 ^ISW^c PU<7)^IgtiO«lB&0. 



113 



123 



TrTAL 7oc Vsa H)l KDO RES STHT 
i 1 1 1 I 1 I 



c I 



**** 

— 1 



32 



XI 



u 



§ 3 



3 I 3 



i 5 i i 5 i tt i 5 i 





J5 


07 


07 


0 


oo 


HI 


EflH 


BOL 


ERl 


11™ ' 


f MH 


— -nr 


HQ 


E 


I — m — 


— R2L 


EB3 


B" 


■■■ m 


BSC 


ES4 


H 


— m m " 




885 


s 


— tor 




h» 

EW(SP) 




-H«|— 




P 








23 








0 


PC 




1 








—J 


cat 










' 


20 



H4 



IM4] 



XT 



rl[3t0] <^ 



IB1[7:4] 



r2[3:0] £ 



LATCH 



~7" 



RIWC ^ 



1R1[3:0] 
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| 1 ffUflVS>A*«fc 



I 1 Uusl^aM 



IH6] 



B6 





I 


n 


a 


» 1 


• b 


< 


-H 




r- 











6 



» C 



ft 







3" ■ 


* 


* t 


h 


i i 1 I 


a 


n « 







C 


w 






« b 






OB) 


« r 


c 


b 


E»t 


i j h 1 


EC 






p 


£23 




cru 




l 


* 


PC 
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si 



Bead Lor«, [AB— SPff 
OBR*-IBB 



S2 



A: Read Long. IAB-SP++ 
B: ERd*-DBR, rd— 



<~ n-3 

— z 



A: Read Lan*» 
S3 B: ERd*-DHR, rd- 
C: DUE— ICE 



At Rpjid Long, IAB-5N+ 
SI B: ERd*-DBS, rd— 
C: DBB^-JDB 



A 

S5 B 



56 



Read Ions, IAB-SP++ 
EM--DBR. rd— 
DBR— I BB 



A: 

c: 



A: Read Rbrd, IAB-PC** 
57 b: 

C: H-1DB 



Read Word, IAB— PC++ 

T 



09 



A: 
Si b: 

C: DBR- ICC 



RTE/nfc'fr ") 

~X — ' 



Read Loiui. fAB— SP++ 



<: 



a-2 

if 



A: Read Lon*, 1AB* SP» 
52 B: ERd— DER, rd— 
C: DBR-IDB 



n-3 



A 

S3 D 



Read Uwij, IAB— SP+* 
ERd*-DBR, rd— 
_ D6fl-]PB 



A: Read Lu^. JAB-SPn 
S4 B: ERd-Mtt. rd— 
C: DHK— IDB 



A: Read Lon*. IAB--5T** 
S5 B: ERd— DBRv rd- 
C: DBR— MB . 



S6 B: CCR. PC— DBS 

C: 



S7 B 



Read Bord, IAB-PC++ 



C: H-IDB 



S8 



A: Read Word, JAB— PC*-* 
DEC— TR 

cljhdb 
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[H83 



RTS/2 
TO 



Tl 



T2 



T3 



T4 



T5 



T6 



17 



T8 



BCUD 

IAB 

PAB 

POB 

IDE 

]R 

DEC 

control A 
cent roJB 
controJC 

RDEC(r2) 

CB 
OB 
WB 

ALU 
INC 
AB 
DBS 



PC 
CCR 
ERn 
ERn+1 







1 1 onsf- read 1 cmtf- re ad I onfif- read 


—11 


- — 1 


F- 




— fer — ist» " Hsp ^ — i — 




2= 1 



I I 1 I I I , 1 I „ l I I , I . I 

lrts/5 1 lerl tcrO Ipc \ I 



7H7T 



lri! 









erl 


SP 






pc 


pc 




DC 






F 




























5P" 






erl 


5T" 


erfl 




DC 


pc 






1 



[nop fnop Inop Inop Inop I 

E r > i =ee r J i 

lerl lerO |pc 

I PC IPC ifc 

lerO 



EE 



[HI O] 



0 RTE/4 
TO 



BOD 

IAB 

PAB 

PEB 

IDB 

IK 

DEC 

control A 
cent ro IB 
ccntrolC 

RDEC(r2) 

CE 
DB 
WB 

ALU 

INC 

AB 

DBR 



PC 
CCR 
ERn 
Eftn+l 



Tl 



T2 



T3 



T4 



T6 



T7 



To" 



ru7T 



T9 



ir-1 lr-a lr-3 [ZT 



T10 



^ IrtJ I l ferJ l eiJ l erJ ler(J j luc ^ , j ■ j 











SP 


erT 


SP" 


eTT 


3F~ 


er6 






DC 




pc 






F- 








































SP" 


erT 




er3 


ST" 


erl 


5P 






ccr_ 


PC 




2£_ 


1 



Inop jnop Inop Inop |nop Inop Inop 

hp Ep I sp Kp Isp 1 ~T 



Ier3 lerZ lerl lerO lccr_pc 



PC7 



POEZZE 



l&rl 



(?l 8) >02-157115 (P2002-1 5d|8 



[01 1] 

011 



S3 



A: Read Word, IAB— PC+* 
B: DEC— IR.MM) 
C: IK— IDB 

" ~? 



SP- 



A! Write Lor«. IAS— SP— 
R: DBW— ERd 

C: IDE— DBW. ERd— (K rd*+ 



n-2 



Write Lor«. 1AB— S>- 
DBW—ERd . 

IDB— DBW, ERd— 0. rif+ 



c 



n-3 



> 



A! Write Loos. IAB — SP-- 
B: D8W— ERd 

CI IDBr-DBW, EBd— 0. rdll 



A: Wrlre l«ftng» IAB— SP 
B: D8W— ERd 

C: lDfr*-OBW, ERd— Q t rd»» 



A: Read Word. IAB^FOm 
B: DEC-IR 
C: IDA 



s 



(?l 9) 102-1 571 15 (P2 0 0 2-1 5dj8 



II 2] 



12 

STW ERn-ERn+l.S-SP 

TO Tl *T2 



T3 



T4 T5 



T6 



T7 



T8 



BCMD 

IAB 

PAB 

PDB 

IDB 

XR 

DEC 

control A 
control B 
controlC 

RDEC(r2) 



ALU 
IMC 
A3 
DBW 



PC 
CCR 
ERn 
ERn+l 



r 



III [Q I Hong ^ritllonfl-vrit 

I . I . I ■ P. F 



If 



lstm-1 


stn-2 


|ne*t 




1 


lstm-1 


sta-2 1 




1 1 1 1 



I I 



x 



| r,l | r+2 



CB (PIT" 




sp- 




5P 1 ISF 








D8 










EST 


Lc 




WB 


5P" 






H'£ljfllHBi 






i 



I nop In op 

BE r r- j 



re 



trap 1 



H13 



113] 





1 U-VfAy 



